On the lipolytic action of parathyroid hormone in man.
An investigation was carried out to determine whether bovine PTH stimulates lipolysis in human fat tissue, whether this action is mediated by cyclic adenosine 3', 5'-monophosphate and whether the N-terminal 1-34 peptide of bovine PTH is responsible for the lipolytic effect. Studies were also performed to determine if parathyroid extract (PTE) produces lipolysis in normal subjects and in patients with pseudohypoparathyroidism in whom there is a defect in the adenylate system in response to PTH in the renal cortex and presumably in the skeletal system as well. It was found that highly purified bovine PTH in the concentration range between 10(-9) M and 10(-5) M stimulated lipolysis in vitro by human fat in a dose-dependent manner. Significant increases in glycerol production were observed at concentrations of PTH as low as 10(-9) M and maximal increases were seen at 10(-6) M. The hormone significantly increased the concentration of cyclic adenosine 3' ,5'-monophosphate in fat tissue. The synthetic N-terminal 1-34 peptide of bovine PTH was as effective as the native hormone in stimulating glycerol production at a concentration of 10(-9) M-10(-6) M. PTE, 100 mU per kg per min for 30 min given intravenously, produced transient increases in the concentration of plasma free fatty acid in each of eight normal subjects, three patients with hypoparathyroidism and eight patients with pseudohypoparathyroidism. Purified bovine PTH also increased plasma free fatty acid in each of two normal subjects. It is concluded that PTH stimulates lipolysis in human subcutaneous fat, that this action of the hormone is mediated through cyclic adenosine 3', 5'-monophosphate and that the N-terminal 1-34 peptide portion of the hormone is responsible for this lipolytic action. Further, PTE stimulates lipolysis in vivo in man. There appears to be no defect in the adenylate cyclase system in the fat cell in response to PTH in patients with pseudohypoparathyroidism.